Introduction
There are six main approaches to orbitotomy, all through incisions concealed within periorbital rhytids or conjunctiva, and they allow wide access to most parts of the orbit.
Kronlein's early description of the lateral orbitotomy was a major advance in the management of orbital disease, 1 but the long, crescent-shaped incision resulted in unsightly scarring, and many other approaches have since been proposed. [2] [3] [4] [5] The lateral parts of the orbit can, however, be readily reached through a horizontal lateral canthotomy without the need to mobilize bone or divide the crura of the lateral canthal tendons. This canthotomy approach gives access lateral to the optic nerve, both the intra-and extra-conal space, and allows tissue sampling from several diverse tissues where there is diffuse intraorbital pathology.
This technique, and the location of pathology which can be accessed, is illustrated with a series of patients undergoing such surgery at Moorfields Eye Hospital.
Materials and methods
Retrospective, non-interventional descriptive case series of patients who underwent lateral canthotomy orbitotomy, with review of the medical records, pathology, surgical timing, and recovery period. All surgeries were performed by two experienced orbital surgeons (DHV, GER).
Surgical technique
Scissors are used to divide the outer canthus 1-1.5 cm horizontally (to the bone) and 2/0 silk traction sutures placed through the upper and lower canthal tissues, thereby creating a rhomboid entry site ( Figure 1a) ; neither the upper nor lower canthi are detached from the orbital rim (Figure 1b) the upper and lower limbs of the tendon, and skin closure -all using a single 6-0 soluble suture ( Figure 1c) .
The technique gives an access for biopsy or debulking of pathology within the lateral two-thirds of the orbit; where greater access is required, the lower canthal tendon can be divided to convert it to a 'low' lower lid swinging flap ( Figure 2 ). 6 
Results
Medical records and imaging were available for 18 patients having orbitotomy through a lateral canthotomy.
Nine patients had lesions in the intraconal space, 5 in the lateral rectus, 4 had complete excision of optic nerve glioma/meningioma, and 5 had pathology biopsied from several tissues (Table 1; Figure 3 ). Most lesions were neoplastic (five malignant, eight benign), four had inflammation and one had localized amyloid infiltration.
Surgical time
The intraoperative time ranged from 23 to 75 min for biopsies (mean 42; median 36 min) and 66 min average for excision of the orbital optic nerve. There were no permanent complications attributable to the surgical approach, but with excision of the optic nerve or orbital apex surgery, it was usual to see a global reduction in eye movements for a few weeks after surgery. None of the cases were complicated by hemorrhage, or by unexpected visual loss, mydriasis, diplopia, or abduction deficit. There were no cases of canthal dystopia and in all cases the incision healed rapidly in the lateral rhytid ( Figure 4 ).
Discussion
Historically, bone-swinging lateral orbitotomy was the favored access to the lateral intraconal space and the Kronlein incision (from 1888) was crescent-shaped, with the anterior convexity at the lateral orbital rim, and extending over the temporal fossa toward the ear. 1 The Kronlein incision leaves a long and visible scar (Figure 5a ), and the approach has been modified over the Complete excision of optic nerve meningioma 1 Figure 3 Orbital images of some of the included patients with their pathology.
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Eye years. [2] [3] [4] [5] [6] [7] [8] The Kocher approach placed the incision below the brow and turning to the midpoint of the zygomatic arch 7 (Figure 5b) , and the S-shaped Stallard-Wright incision was partially hidden within the brow (Figure 5c ). 3, 8 A modified Kronlein approach for boneswinging lateral orbitotomy has been described using either a horizontal incision through lateral canthus, 2,4-5 an incision placed laterally in the upper lid skin crease, 9-11 or a lateral canthal skin incision requiring dedicated micro-instrumentation and an operating microscope. 12 All the above techniques tend to cause long and visible scars, with various authors subsequently advocating different approaches to minimize scarring, which includes approaches through the upper lid skin crease approach, 10, 11 an incision within the hairline anterior to the ear, 13 and a coronal scalp flap approach. 14 Although the coronal approach avoids a visible incision, it carries a risk of injury to the upper divisions of the facial nerve (with entrance to the fat pad superficial to the temporalis muscle in Yasargil's plane), is time-consuming, and generally unnecessary given the alternatives. 15 Of interest, Nemet et al have proposed the 'lateral triangle flap approach' lateral orbitotomy, this being a combination of a lateral upper lid skin crease incision and a horizontal skin incision lateral to the lateral canthus; such an approach allows access to the lateral and superolateral orbital compartments, with the option of proceeding to a bone-swinging orbitotomy if required. 16 In contrast, for biopsy or debulking of pathology in the lateral canthal compartment where a biopsy or debulk is required, or for excision of a relatively small lesion, the lateral canthotomy orbitotomy as described here is rapid, safe, and minimally disruptive, giving wide access to the lateral orbit including the retrobulbar space and optic nerve. It is a viable method for optic nerve fenestration, given the relatively posterior entry point to the orbit, compared to the upper lid skin crease and retrocaruncular approaches, the optic nerve is visualized with a greater 'conoid of view' where the access path being shorter. There are many indications for this approach (Table 2) , and it has several advantages ( Table 3) ; Chief among its advantages is that-by dividing the tendon along the lateral horizontal raphe without detaching of either limb from Whitnall's tubercle-the surgical time is typically short and post-operative recovery rapid, with minimal post-operative inflammation or chemosis, and no chance of canthal dystopia. Finally, should increased exposure be required, this is readily achieved by detaching the lower limb of the tendon and opening the inferior fornix, thereby converting it to a lower lid swinging flap. 
